The competition in fashion and textiles (FTs) industry is strong. Enterprises have to compete at all levels and need to adapt to the mobile commerce (MC) context. Mobile TradeManager (MTM) is a typical MC application and good use of it will facilitate the sales of FTs products. Plenty of prior studies on MC were developed to discuss the subjective beliefs. Motivated by the research that appeals for more attention to IT artifact itself, this paper integrates the system usability of MC into the behavioral model. To this end, the purpose of this study is twofold: (a) to identify the impact of MTM usability on consumers' online shopping behavior of FTs production, and (b) to explore and understand how usability of MTM could be improved. Data analysis, based on a survey of 837 MTM users, reveals that perceived entertainment, MTM system usability, subjective norm, and consumer's self-efficacy significantly affect individual's intention to use MTM. Meanwhile, it is revealed that MTM usability is a joint function of mobile device's system performance, WAP website's design, and the characteristics of wireless communication networks.
Introduction
The fashion and textiles (FTs) industry plays an important role in the economic growth of a developing country, and it experienced fast development over the past decade. Meanwhile, the past decade has witnessed huge changes in information technology field. The mobile trend of e-commerce, which can be considered as m-commerce (MC), is a typical case in point. Any transaction "conducted through a variety of mobile equipment over a wireless telecommunication network" can be considered as MC [1] . Nowadays, more and more users conduct transactions via their mobile phones. And one of the most popular transactions is the buying and selling of fashion products. Mobile TradeManager, a mobile instant messaging (MIM) application, significantly contributes for the development of fashion products transactions. TradeManager is a free instant messenger for the members of http://www.taobao.com/, which is an online shopping web portal dedicated to all the Chinese people. Due to the strong competition in the fashion industry and the fast development of new products, the enterprises need to compete at all levels and to penetrate the new markets in order to avoid their products "out of date. " Meanwhile, they should reach their end consumers as soon as possible. Mobile TradeManager (MTM) is such a platform which can push the information of fashion products to the mobile users even when they are on the move. It allows communication between the buyers and the sellers. However, in practice, not all the mobile phone users would like to use mobile TradeManager on their devices. According to the International Telecommunication Union, the number of mobile accounts reached over 6.8 billion worldwide in 2013 and the number reached over 1.2 billion in China [2] . The large number of mobile subscribers provides a great opportunity for the development of MC and fashion industry. Therefore, it is necessary and valuable to explore what factors affect consumers' intention to use MTM to purchase FTs products.
The paper first identifies the factors affecting consumer's intention of adopting mobile TradeManager to by FTs products and then analyzes what influences the MTM's usability.
Mathematical Problems in Engineering
A comprehensive research model is presented and subsequently validated by using the data collected from a survey of 837 MTM users in Mainland China. This is followed by the presentation of the research results, discussion of the theoretical and managerial implications, and the recommendations for future research.
Literature Review

Theoretical Foundation.
As noticed and stated by many studies [3] [4] [5] , the most frequently employed theory in IS acceptance field is TAM. Although the TAM related studies significantly contribute to the understandings of various types of technologies acceptance in many different contexts, few of them have made great contributions to the theoretical development. Indeed, as indicated by many researchers, the homogeneity in the large multitude of studies investigated that TAM is very likely to weaken the field of technology adoption research [3] [4] [5] . As such, Benbasat and Barki suggested researchers to start with theory of reasoned action (TRA) or theory of planned behavior (TPB) by including salient beliefs such as IT artifact related variables [5] . One of the motivations of the study on which this paper is based, applying TPB, is to answer this call. With two decades of research findings, it is clear that three factors are found to be important predictors of behavioral intention, namely, subjective norm, attitude, and perceived behavioral control, in many contexts. As indicated by prior studies, TPB also has its limitations as it bears the shortcoming of excluding the IT artifact itself. The focus of this paper is not on examining the relationships between these constructs and behavioral intention, but on discovering "salient beliefs" and overcoming the shortcomings of the model. Prior research in usability studies suggested that usability-based models can be more directly tied to the system design characteristics [6] . In other words, usability is a basic characteristic of the IT artifact. Therefore, involving usability into the research model is a great way to improve the validity of TPB.
Usability and Technology
Acceptance. Usability has been intensively studied in human-computer interaction (HCI) field. However, most of the studies were conducted to investigate web-and computer-based software or technologies.
The results of such studies may not be applicable when studying WAP and mobile devices based MC applications due to the unique characteristics of the mobile technology. Therefore, the studies exploring the usability of MC emerged and most of them were conducted in the recent five years. For example, Venkatesh and Ramesh [6] examined the usability of web versus wireless site and found that successful web presence did not automatically lead to a successful wireless web presence; Wei and Ozok [7] studied the usability features required by the mobile air ticketing commerce; BalagtasFernandez and Hussmann [8] presented a framework to help developers in preparing the usability of mobile system; other studies [9, 10] tested usability issues of mobile ICT for hospitals or clinics; Kim [11] explored time-based usability to study human mobile-web interactions.
More recent studies on the usability of mobile device based applications show that researchers have realized the importance of usability issues in MC context. However, it is noticeable that few papers mentioned above have integrated the usability studies with the technology acceptance literature. In other words, usability literature has focused on the IT artifact itself, and scant attention has been paid to the behaviors and attitudinal/behavioral beliefs. Interestingly, as stated earlier, the opposite appears in technology acceptance literature. Actually, lack of correspondence in studying usability and technology acceptance is not a phenomenon existing only in MC context. The authors conducted a search for papers addressing both the usability and technology acceptance issues published during the period between 2000 and 2010, only 18 articles on this subject were identified in the top eight journals in the IS field (MIS Quarterly, Decision Sciences, Decision Support Systems, IEEE Transactions on Engineering Management, Information & Management, Information Systems Research, Journal of Management Information Systems, Management Science). Therefore, the authors believe that it is contributive to integrate these two streams.
Research Model and Hypotheses
Perceived Entertainment.
The main purpose of the hedonic information system is to provide the fun-aspect value to users; that is, the more enjoyable using the system is, the more likely users will take a positive attitude towards it. Actually, perceived entertainment has been involved in several theories. The two most influential ones are flow theory [12] and theory of motivation [13] . The former indicates that if the system is leisure-oriented, individuals would enjoy themselves intensively during the using process. The latter defines the perceived entertainment as "the extent to which the activity of using the computer is perceived to be enjoyable in its own right, apart from any performance consequences that may be anticipated. " The two theories stipulate the perceived entertainment in the same way. As found by many studies, "time flies when you're having fun" [14] [15] [16] . Therefore, the more fun individuals expect to experience when using the MC application (MTM), the more likely they will use it. The effect of the perceived entertainment on consumer intention to use MC has been examined by several studies, for example, [17] [18] [19] . Thus the following hypothesis is formulated.
(H1) The perceived entertainment significantly influences the behavioral intention to adopt the hedonic MC applications.
Subjective Norm.
The subjective norm is one's perception that "most people who are important to him/her thinks he/she should or should not perform the behavior in question" [20] . It has been examined extensively in the technology acceptance literatures. Due to its popularity, Schepers and Wetzels [21] conducted a meta-analysis of research on TAM to explore the role of this construct and revealed that the subjective norm has significant influence on the behavioral intention. Accordingly, it is believed that whether or not an individual will adopt an MC application is affected by the opinions from important others, especially for the applications (such as MTM) that require mutual involvement.
(H2) The subjective norm significantly influences the behavioral intention to adopt the hedonic MC applications.
3.3. Self-Efficacy. The self-efficacy is an important construct in the social psychology and frequently examined as a significant antecedent of people's determination of the computer use. Bandura [22] defined self-efficacy as "people's judgments of their capabilities to organize and execute courses of action required to attain designated types of performances, " and it is the belief that one has the capability to perform a particular behavior [23] . Computer self-efficacy is defined as "a judgment of one's capability to use a computer" [23] .
Research in various domains has confirmed the role of selfefficacy as a precursor of behavioral decisions. For example, Hsu and Chiu [24] found that the Internet self-efficacy was a potentially important factor in explaining consumers' ecommerce use; Kim et al. [25] confirmed that the selfefficacy significantly affect the employee's intention to adopt hotel information system; Yi and Hwang [26] discussed the factors affecting the actual use of web-based information systems and highlighted the role of self-efficacy. Accordingly, individual's judgment of their abilities to competently use the MC applications (self-efficacy perceptions about MC) will impact their intention of the MC acceptance. Therefore, the higher the individual's self-efficacy is, the more likely he/she will adopt the MC.
(H3) The self-efficacy significantly influences individual's behavioral intention to adopt the hedonic MC applications.
System Usability of MC.
The usability has been intensively studied in the human computer interaction interface design filed, both from the holistic perspectives [27] and from some specific (component) perspectives [28] . With the development of the MC, the usability studies in the traditional human-computer interaction field were adapted to improve the features of various MC applications, for example, [6, 7, 10, 11] . The usability testing of the MC applications is considered to be a challenge due to the mobile context, the devices, and and so forth, [29] . Coursaris and Kim [30] conducted a qualitative review of the empirical mobile usability studies and revealed three core dimensions to measure the usability of MC applications, which are efficiency, effectiveness, and satisfaction. These three dimensions are empirically validated in the MC context, and therefore they are considered the first three choices to measure the usability of MTM usage. Meanwhile, it is noticed that the learnability was a dimension examined as frequently as effectiveness. In order to minimize the chance of omitting the valuable dimensions, items related to the learnability are also included in this study. Another aspect requiring the attention is the security of systems.
Whether it is safe to use an MC application is an issue concerned by the majority of the mobile phone users. Research has revealed that the consumer's trust of the secure data transmission in the MC context was significantly lower than in the traditional e-commerce context [31] . Some researchers argued that security can stimulate the MC development [32] . Therefore, the security of the IT artifact itself should be tested. In conclusion, this paper tests the usability of the MC applications from the five attributes, namely, effectiveness, efficiency, satisfaction, learnability, and security. Based on the above discussion, it is clear that a system scores high on the five usability attributes and is of great quality and will make the MC application easy to use. Thus, the consumer's attitude toward such system is more likely to be positive and the propensity to use such an application will be increased. Prior studies were conducted to discover the role of the website usability [33] [34] [35] and found that the usability of the website (website quality) had a significant influence on the purchase intention of the online shopper. Accordingly, the usability of an MC application should positively affect consumer's intention to use.
Meanwhile, as aforementioned, pursuing the perceived entertainment is consumer's expectation to which they can experience fun in the process of using the system. Hence, only the applications with great efficiency, effectiveness, and security will be more likely to provide an enjoyable experience for the users. Therefore, the following hypotheses were developed. By reviewing and summarizing the prior studies, and taking the unique characteristics of mobile applications, three main factors affecting usability of MC were identified, namely, performance of the mobile devices, wireless communication network, and content/navigation of the WAP sites.
Performance of the Mobile Devices.
Mobile devices are the platform for the MC applications. Compared with the computers, that is, desktop and laptop, the mobile devices have several impersonal limitations, such as small screen size, small keyboard, poor data entry and data retrieval capabilities, poor data processing capabilities, and poor memory and limited battery power. Sears and Arora [36] even regard these limitations as the most important user-related obstacles to accept the MC. For example, the inconvenience when entering data and the long-waiting time are only a challenge for the user's patience, but also a sign of the low efficiency and effectiveness of the MC. This will further reduce the user's satisfaction. In addition, many MC applications (mobile shopping, mobile TV, etc.) are power-consuming. Thus, users with high-performance mobile devices are more likely to find that the MC is usable. That is, the performance and characteristics of mobile devices will affect the usability of the MC applications conducted on them.
(H6) The performance of the mobile devices significantly affects the usability of MC applications.
WAP Web Sites.
Due to the limitations of the mobile devices, it is not possible for the wireless sites of the MC to include all the detail contents offered by e-commerce sites. Therefore, how to provide the features that the consumers need on such a small screen becomes an issue of vital importance. This can be examined in two aspects: content presentation and content navigation. Content has been identified as an important characteristic in both web and wireless sites use [6] ; however, the presentation of content matters more to wireless sites. As indicated by prior studies [7, 37] , "one-to-one content translation from e-commerce to m-commerce is not an optimal solution. " Condos et al. [38] evaluated the usability of two UK portals and identified that content unsuitable for the WAP environment was one of the key issues. Wei and Ozok also argued that it was the usefulness of features rather than the number of features provided that was critical for the MC success [7] . Therefore, the presentation of the content will influence the usability of the MC applications.
Since the wireless sites are not a translated version of the web sites, content navigation is definitely different. Another issue raised by Condos et al. [38] is "ong lists" with too many options, which will lower the usability. Studies showed that some users will never scroll down the navigation page for the other available links. Furthermore, Venkatesh et al. 's study indicated that the ability to locate relevant content quickly was the most important factor for the use of the wireless site [6] . Therefore, the navigation of the content will influence the usability of the MC applications.
(H7) The characteristics of the WAP web sites significantly affect the usability of the MC applications.
Characteristics of Wireless Communication Network.
The ubiquitous available wireless communication network is the prerequisite for the success of the MC because it is the channel through which the MC is conducted. Since MC is an emerging business model, the supporting facility including the wireless communication network is not yet perfect. Nowadays, many users have experienced the instability of wireless connection, poor data transmitting speed, poor wireless internet access, and so forth. As known to all, the advantages of the MC applications primarily lie in that they allow users to deal with time-sensitive tasks, for example, emergency medical treatment, traffic rescue, and so forth. Consequently, the data transmission speed, wireless network stability, and coverage rate of the network are of great importance. These aspects are closely associated with the MC usability, since they are the key factors determining whether the users' tasks can be achieved with efficiency, effectiveness and satisfaction. Meanwhile, the influence of the characteristics of wireless networks exerting on the design of the WAP web sites is self-evident. The content and navigation of the wireless web sites has to be designed in consideration of the characteristics (including various inconvenience) of the wireless networks. Therefore,
(H8) the characteristics of the wireless network significantly affect the usability of MC applications; (H9) the characteristics of the wireless network significantly affect the design of WAP web sites.
Based on the above analysis, the research model is depicted in Figure 1 , and the structural model is proposed as shown in the following:
Note the following: BI: behavioral intention; PEN: perceived entertainment; SN: subjective norm; SE: self-efficacy; USA: usability of system; WAP: WAP web sites; NET: wireless networks; PMD: performance of mobile device.
Research Method
Instruments.
Most of the items were adapted from previously validated instruments. Behavioral intention was measured with three items from Davis' study [39] ; subjective norms were measured with the three items developed by Ajzen [40] ; perceived entertainment was measured using the instruments in Dickinger and Stangl [41] ; usability of system was adapted from Abran et al. [42] and Nielsen [43] ; self-efficacy was measured using the construct developed by Schwarzer [44] ; performance of mobile device was adapted from Peter's research [45] ; WAP web sites was developed by the authors; wireless networks was adapted from the research of George et al. [46] . As the current study was conducted in a Chinese speaking context and the original measures of the studied constructs were developed in English, the survey instrument was translated from English into Chinese. First the instruments were translated from the original English into Chinese and subsequently back-translated into English by another bilingualist. The back-translated text was then compared with the original text. Where discrepancies existed, the Chinese version and the original English version were examined and, if necessary, the final translation was amended.
Based on the research model and the scale, the measurement model was proposed as shown in 
Data Collection.
Data were collected by means of online questionnaire survey. A total of 837 valid questionnaires were collected from Mainland China. Respondents were asked to complete the questionnaire that gathered the information regarding the demographic variables, the use of MTM, and their feelings about the using process. Most of the items used in this study were adapted from previous studies with appropriate modifications to make them specifically relevant to MTM usage. A seven-point Likert scale anchored by "strongly disagree" (1) to "strongly agree" (7) was used to examine individuals' response.
The demographic characteristics of respondents are shown in Table 1 . Results show that most of the respondents (64.9%) are male, and 82.2% of all the respondents have received college or university education. Results also show that 33.5% respondents aged at 18-25 and another 37.4% aged at 26-30. About a third (33.4%) of the users have an experience of using MTM for 1-2 years.
Data Analysis
Reliability and Validity Assessment.
Cronbach coefficient was used to assess the reliability of the constructs. As shown in Table 2 , these alphas range from 0.803 to 0.925 that reached a level commonly accepted as a high satisfactory for multi-item scales [47] . These values show good reliability of scales.
Validity concerns the soundness of the variables. It includes the content validity and construct validity. Since the items of our questionnaire were adapted from previous empirical studies and expert opinions were included, the items are believed to be of content validity.
Construct validity refers to whether a scale measures a variable of interest. It is evaluated by the convergent validity and discriminant validity. The SEM (structural equation modeling) method of the confirmatory factor analysis (CFA) was employed to evaluate the construct validity. As shown in Table 1 , most of the item loadings are over 0.70, each AVE (average variance extracted) exceeds 0.50, and the values of the CR (composite reliability) are over 0.70. All these values show that the questionnaire is of good convergent validity [48] . If the two constructs do not overlap greatly, the discriminant validity is presumed to exist between them. In the present paper, discriminant validity is validated by comparing the square root of AVE and the correlations between constructs. Table 3 shows the correlation matrix for each pair of constructs. Diagonal elements in the correlation of constructs matrix are the square root of the average variance extracted. The comparison shows that the discriminant validity of the questionnaire is acceptable. Correlation is significant at the 0.01 level (2-tailed). Table 4 . As shown, most of the indexes meet the recommended value except GFI (slightly below the benchmark). The fit measures indicated an acceptable overall fit of the model. Figure 2 shows the model estimates. All the standardized path coefficients are significant, indicating that all the hypotheses proposed in the research are supported.
Discussion and Implication
The structural equation model shown in Figure 2 indicates that the individual's behavioral intention is jointly determined by the subjective norm, perceived entertainment, self-efficacy, and system usability. Among these constructs, the individual's perception of their abilities (self-efficacy) to competently use the MC applications is the key influencing factor. The results support the author's argument that the performance of the mobile devices, design of WAP web sites (including navigation and content present), and the characteristics of wireless communication networks significantly affect the usability of the MC application. Accordingly, to encourage the consumers to use the applications, the primary task is to make good use of individual's self-efficacy. Therefore measures should be taken to highlight the entertainment and the usability of the MC applications. Meanwhile, emphasizing the influence from important others (subjective norm) is also a good way to encourage the acceptance of MC. Specifically, self-efficacy in this study is one's perception about whether he/she has the capacity to use MIM. Individuals with higher self-efficacy judgments believe that using MTM is not difficult for them. According to the demographic statistics of this study, 87.5% of the respondents are aged at 18-35, and most of them are well educated. Therefore, this cluster of users perceived higher self-efficacy and learning to use MTM is an easy task for them. The results might suggest that the new MC applications should be oriented to young people. At the same time, the MC providers should educate their potential consumers about how to use the applications and make users feel easy and comfortable to conduct the operations.
The effects of subjective norm have been extensively examined and confirmed by the research both in the traditional IS field and in the emerging MC domain. Therefore, emphasizing the influence of the subjective norm is of great importance. Measures should be taken to encourage the MC users to introduce their friends to use such applications.
The usability of MC the applications (MTM) is the focus of this paper. On one hand, the usability is integrated into the research model and identified as a significant factor in influencing user's behavioral intention. It is tested in regards of efficiency, effectiveness, learnability, security, and satisfaction. The positive path coefficient ( = 0.25) indicates that these five dimensions are seriously considered by the MC users. When using the MC, whether the application can 7 enable the users to finish their tasks (utilitarian or hedonic) with sound effectiveness and efficiency in a safe way definitely affects the user's determination of MC use.
On the other hand, the antecedents of usability are explored. The path diagram shown in Figure 2 demonstrates that the WAP web site is the most important one ( = 0.56). This finding conforms to the prior studies which emphasized the importance of the content presentation and content navigation [6, 7, 38] . To improve the usability of the MC, only important and personalized features should be offered. Meanwhile, the features must be structured reasonably. Offering the users a quick indication or an informative summary of the content that they want is suggested as a good measure.
The performance of the mobile devices is found to be influential in the MC usability ( = 0.35). Compared with the computer, the weakness of mobile devices is obvious. However, the limitations do not necessarily prevent individuals from using the MC as long as the wireless web is reasonable structured and the content is well designed. For example, when designing the MC applications, developers should minimize the data entrance by users and provide menu options (which should not be too long) instead. The content should be displayed in one screen as clearly as possible, as indicated by the prior research [38] . By these measures, operations on the mobile devices will not be complex and power consuming. And of course, device providers have to keep improving the performance and functions of mobile devices.
The characteristics of wireless communication network also have a significant positive effect on the usability of the MC. Limited by bandwidth, the speed of wireless network connection and transmission is not possible as fast as wired network. Thus the effectiveness and efficiency of the MC usability are influenced. However, the impact that the wireless network exerts on system usability is the weakest among the three antecedents ( = 0.15). The reasons for this result are twofold. First, the wireless communication network in China has been developed very fast in recent years, and the infrastructure construction has been strengthened. Second, the results indicate that the consumers are concerned more about the characteristics of the WAP web sites and the mobile devices.
Conclusion
To examine the impact of mobile TradeManager usability on c FTs products sales is the purpose of this paper. Previous cognitive-based technology acceptance studies are criticized for ignoring the characteristics of IT artifact itself. This paper explores the characteristics of artifact under investigation (MTM) and investigated its influence on consumer's intention to buy FTs product from the usability perspective. Both subjective and objective characteristics of MTM were examined. According to the results revealed by the data collected from 837 respondents, perceived entertainment, usability of MC applications, subjective norm, and self-efficacy are main determinants affecting user's purchase intention to buy FTs product. Meanwhile, factors influencing the usability of MC were explored. Results indicated that the usability can be improved by reasonably structuring the WAP web sites (in terms of navigation and content present), enhancing mobile device performance and further improving the quality of wireless communication networks. By conducting this study, we hope to provide guidance for enterprises in FTs industry to reach their end customers more effectively.
